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(57) Abstract: 

PURPOSE: To solve also a thermal problem while 
an interference between an optical transmission 
circuit and an optical reception circuit is 
prevented from being generated and to 
contribute to the improvement of the mounting 
density of a transmission-reception integral 
type optical transmission-reception module. 
CONSTITUTION: In a transmission-reception 
integral type optical transmission- reception 
module formed by integrally constituting an 
optical transmitter having an electrical 
signal/light signal conversion function and an 
optical receiver having a light 
signal/electr ical signal conversion function, a 
circuit board 1, using a metal as a base 
material, is used, an optical transmission 
circuit 2 having an electrical signal/light 
signal conversion function is formed on one 
side of the board 11, an optical reception 

circuit 3 having a light signal/electr ical signal conversion function is formed 
on the other side of the board 11 and the metal base material is set as a ground 
potential or a power potential. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the transmission- and-reception one apparatus light transceiver module which unified the 
optical transmitter with an electrical signal / lightwave signal conversion function, and the optical 
receiver with a lightwave signal / electrical signal conversion function The transmission-and- 
reception one apparatus light transceiver module characterized by having used the circuit board which 
made the metal the base material, having formed the optical receiving circuit which has a lightwave 
signal / electrical signal conversion function for the optical sending circuit which has an electrical 
signal / lightwave signal conversion function in the one side in another field, and making the 
aforementioned metal base into a gland or power potential. 

[Claim 2] The transmission-and-reception one apparatus light transceiver module given in claim 1 
term characterized by preparing the metal thermolysis section thermally connected with this in the 
aforementioned circuit board. 

[Claim 3] The transmission-and-reception one apparatus light transceiver module given in claim 
dyadic characterized by connecting the aforementioned thermolysis section to the aforementioned 
circuit board electrically. 

[Claim 4] A transmission-and-reception one apparatus light transceiver module the claim 1 
characterized by making into a gland or power potential at least one layer of the circuit pattern which 
has the 2nd circuit board perpendicularly attached to the aforementioned circuit board, and was 
formed in this 2nd circuit board, - given in 3 terms. 

[Claim 5] A transmission-and-reception one apparatus light transceiver module the claim 1 
characterized by covering the periphery by the conductive case, - given in 4 terms. 

[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation- 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION " 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the transmission-and-reception one apparatus light 
transceiver module which unified the optical transmitter with an electrical signal / lightwave signal 
conversion function, and the optical receiver with a lightwave signal / electrical signal conversion 
function. 
[0002] 

[Description of the Prior Art] Drawing 5 is a perspective diagram showing the 1st conventional 
example of this kind of transmission-and-reception one apparatus light transceiver module. In 
drawing, 1 is the circuit board and the transmitting section circuit 2 and the receive-section circuit 3 
are attached on this one circuit board. The light emitting device which connected 4 to the 
aforementioned transmitting section circuit 2, and 5 are the photo detectors linked to the 
aforementioned receive-section circuit 3. 

[0003] As mentioned above, in the package gestalt to which a transmitting section circuit and a 
receive-section circuit exist on the same circuit board, a sending signal needs to be made not to 
interfere here mutually, then, between the aforementioned transmitting section circuit 2 and the 
receive-section circuits 3 — the shield plate 6 - preparing ~ this shield plate 6 ~ between each circuit 
— electromagnetism — it intercepted and the interference of a mutual circuit was prevented Drawing 6 
is a perspective diagram showing the 2nd conventional example of this kind of transmission-and- 
reception one apparatus light transceiver module. 

[0004] In drawing, 1 is the circuit board and the transmitting section circuit 2 and the receive-section 
circuit 3 are attached on this one circuit board. The light emitting device which connected 4 to the 
aforementioned transmitting section circuit 2, and 5 are the photo detectors linked to the 
aforementioned receive-section circuit 3. the 2nd conventional example ~ setting ~ transmission and 
reception — a mutual circuit does not interfere — as — between each circuit — the grand pattem 7 with 
wide width of face — placing — this grand pattem 7 — between each circuit ~ electromagnetism ~ it 
intercepted and the interference of a mutual circuit was prevented 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it was the thermolysis which passed the 
substrate according to the conventional technique of a configuration of having mentioned above, 
when the whole equipment was miniaturized and packaging density was raised, there was a problem 
of the ability not to make it come to fall to the level at which it becomes impossible to ignore the size 
of the thermal resistance of a substrate, and a reliability can maintain the virtual junction temperature 
of a semiconductor device. 

[0006] the trouble of a more than [ this invention ] - taking an example — the electromagnetism 
between each circuit — a thermal problem is also solved, obtaining the configuration which decreases 
synthetic thermal resistance sharply, and preventing the interference between each circuit, while 
intercepting, and it aims at contributing to the enhancement in packaging density 
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[0007] 

[Means for Solving the Problem] the one circuit board in which this invention carries a transceiver 
circuit in order to attain the above-mentioned purpose - electromagnetism — a cutoff function and a 
positive thermolysis function are provided Namely, this invention is set to the transmission-and- 
reception one apparatus hght transceiver module which unified the optical transmitter with an 
electrical signal / lightwave signal conversion function, and the optical receiver with a lightwave 
signal / electrical signal conversion function. The circuit board which made the metal the base 
material is used, the optical receiving circuit which has a lightwave signal / electrical signal 
conversion function for the optical sending circuit which has an electrical signal / lightwave signal 
conversion function in the one side in another field is formed, and it is characterized by making the 
aforementioned metal base into a gland or power potential. 

[0008] At this time, it is good to prepare the metal thermolysis section thermally connected with this 
in the aforementioned circuit board. Moreover, it is good to connect the aforementioned thermolysis 
section to the aforementioned circuit board electrically. Furthermore, it is good to make into a gland 
or power potential at least one layer of the circuit pattern which attaches the 2nd circuit board 
perpendicularly to the aforementioned circuit board, and was formed in this 2nd circuit board. 
[0009] Furthermore, it is as good as a wrap in the periphery at a conductive case. 
[0010] 

[Function] According to this invention of the above configuration, since the base material of the 
circuit board is a gland or power potential, it functions as an electromagnetic-shielding plate to each 
double-sided circuit. Furthermore, since the base material of the circuit board is a metal, it can raise 
the luminous efficacy of thermolysis with the high thermal conductivity as the property. 
[001 1] If the metal thermolysis section thermally connected with this is prepared in the 
aforementioned circuit board at this time, heat can be radiated from the aforementioned thermolysis 
section to the atmospheric air still efficiently in the heat efficiently conducted from the circuit board. 
Moreover, if the aforementioned thermolysis section is electrically connected to the aforementioned 
circuit board, the thermolysis section can also play the role of electromagnetic shielding. 
[0012] Furthermore, the 2nd circuit board is perpendicularly attached to the aforementioned circuit 
board, and if at least one layer of the circuit pattern formed in this 2nd circuit board is made into a 
gland or power potential, the 2nd aforementioned circuit board can also play the role of 
electromagnetic shielding. Furthermore, this case can play the role of electromagnetic shielding for 
the periphery with a wrap by the conductive case. 
[0013] 

[Example] Hereafter, an example is explained according to a drawing. The perspective diagram 
showing [ 1 ] a part for the basic structured division of the 1 st example of this invention, the 
perspective diagram showing [ 2 ] the appearance of this example, and the drawing 3 are A-A line 
cross sections of drawing 2 . In drawing, 1 1 is the circuit board which used the metal for the base 
material, and makes the metal base of this circuit board 1 1 a gland or power potential. In this 
example, aluminum is used for the base material of the circuit board 1 1, and the field is worn by the 
insulating layer. And the circuit pattern is formed of the conductor layer on the insulating layer. 
Furthermore, the front face is insulated by the 2nd insulating layer except for the firaction required 
because of parts, electrical installation, and semiconductor device loading. According to circuit 
arrangement, the 2nd conductor layer and the 3rd insulating layer were further formed on the 2nd 
insulating layer. The total of the aforementioned conductor layer and an insulating layer does not add 
a limit to this invention, may be more than it or may take the laminated structure beyond it. 
[0014] In addition, although aluminum was used as a base material in this example, it may not restrict 
to this and copper, iron, or the other metal is sufficient. The transmitting section circuit with the 
electrical signal / lightwave signal conversion function which formed 2 in one side of this circuit 
board 11, and 3 are the receive-section circuit with the lightwave signal / electrical signal conversion 
function which while would accept and was formed in the field, the light emitting device which 
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connected 4 to the aforementioned transmitting section circuit 2, and the photo detector which 
connected 5 to the aforementioned receive-section circuit 3 aforementioned circuit board 11. The 
semiconductor device which uses 21 by the transmitting side, and 22 show the semiconductor device 
used by the receiving side. In addition, since drawing 1 shows only basic structure, illustration of 
these semiconductor devices 21 and 22 has been omitted. Furthermore, about electrical parts other 
than a semiconductor device 21 and 22, to this invention, since it is not important, it has omitted from 
drawing. 

[0015] In addition, you may be this reverse although drawing 1 indicated that the transmitting section 
circuit 2 went, right-hand side and the receive-section circuit 3 went, and it became left-hand side. 12 
is the 2nd circuit board perpendicularly connected with pewters 51 and 52 to the aforementioned 
circuit board 11, and this 2nd circuit board 12 considers as two-layer structure, in order to give the 
electromagnetic-shielding effect, and makes at least one layer of the formed circuit pattern a gland or 
power potential at the same time it makes connection with an external circuit through electrical-part 
loading and the terminal 60. 

[0016] Although it connected with pewters 51 and 52 by this example between the aforementioned 
circuit board 1 1 and the 2nd circuit board 12, a connection means is not restricted to a pewter. There 
is 30 in the metal thermolysis section thermally connected with the aforementioned circuit board 11, 
and this thermolysis section 30 radiates heat to the atmospheric air in the heat which occurs by the 
integrated circuit on the circuit board 1 1, the side, i.e., this equipment posterior part, contrary to the 
aforementioned light emitting device 4 and the photo detector 5. 

[0017] 40 is the case which covered the periphery of the basic structure shown in drawing 1 , and this 
case 40 is formed with the conductive material, an operation of the 1st example of the above 
configuration comes out as the following That is, since the base material of the circuit board 1 1 is a 
gland or power potential, it works as an electromagnetic-shielding plate to each circuit of the 
transmitting section circuit 2 and the receive-section circuit 3 which dissociated and wired both sides. 
Furthermore, the heat which occurs with semiconductor devices 21 and 22 flows through the base 
material of a substrate 1 1 excellent in thermal conductivity, and the fraction of the many radiates heat 
from the thermolysis section 30 to the atmospheric air. 

[0018] Since the 2nd circuit board 12 makes at least one layer of the formed circuit pattern a gland or 
power potential at this time, this 2nd circuit board 12 also works as an electromagnetic-shielding 
plate to each circuit of the transmitting section circuit 2 and the receive-section circuit 3. 
Furthermore, the case 40 formed with the conductive material also works as an electromagnetic- 
shielding plate to each circuit of the transmitting section circuit 2 and the receive-section circuit 3. 
[0019] the 1st example mentioned above - the former - about 25 ~ mmx30mmx8mm=6000mm3 it 
was " an optical transmitting receiving module ~ 10mmxl0mmx40mm=4000mm3 It has 
miniaturized in capacity. Moreover, 300mm2 which became the thermal resistance of about 1/60, and 
connected the with 10mm angle and a fin height [ 10mm / four sheet ] radiation fin by this example 
compared with the equipment which was using the low-temperature baking ceramic substrate 
conventionally The temperature rise at the time of carrying two semiconductor devices of 0.5W in a 
substrate is below 10 degreeC, and had sufficient effect to the miniaturization. Moreover, the 
minimum hght-receiving photographic-sensitivity fall according to the influence of the transmitting 
section about the electromagnetic-shielding effect is receiving level. - In 23dBm, it is 0.2dB or less, 
and sufficient electromagnetic-shielding effect was able to be acquired. 

[0020] Drawing 4 is a perspective diagram showing a part for the basic structured division of the 2nd 
example of this invention. The thermolysis section 31 made from aluminum connected to the upper 
part of the circuit board 1 1 thermally and electrically to the circuit board 1 1 in the 2nd example is 
formed. Since other configurations are the same as that of the 1st example, an explanation is omitted 
and a sign also uses the same thing, an operation of this example by the above configuration comes 
out as the following 

[0021] The heat which occurred in the transmitting section circuit 2 and the receive-section circuit 3 
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which were formed in the both sides of the circuit board 1 1, respectively is emitted to the atmospheric 
air from the thermolysis section 31 made from the aluminum prepared in the upper part of the circuit 
board 11. Furthermore, in the case of this example, although the aluminum which is the base material 
of the circuit board 1 1 is connected to the gland of an electrical circuit and the role of electromagnetic 
shielding of the transmitting section circuit 2 and the receive-section circuit 3 is played, since the 
thermolysis section 31 is also electrically connected with the circuit board 1 1, the thermolysis section 
31 has also played the role of electromagnetic shielding. 
[0022] the 2nd example -- setting - conventional 6000mm3 it was -- capacity 
10mmxl6mmx30mm=4800mm3 It has miniaturized. Furthermore, in this example, the heat sinking 
plane product of the thermolysis section 31 was made widely, and ****** which excels the case 
where it is the 1st example in the thermolysis property since the connection cross section of the 
circuit board 1 1 and the thermolysis section 31 is large and the distance from the exoergic section 
took short was shown, and the temperature rise was below 4 degreeC. 
[0023] Moreover, it was checked that it is the same as that of the 1st example also about the 
electromagnetic-shielding effect. 
[0024] 

[Effect of the Invention] In the transmission-and-reception one apparatus light transceiver module 
which unified the optical transmitter with an electrical signal / lightwave signal conversion function, 
and the optical receiver with a lightwave signal / electrical signal conversion function according to 
this invention as explained to the detail above Since the circuit board which made the metal the base 
material was used, the optical receiving circuit which has a lightwave signal / electrical signal 
conversion function for the optical sending circuit which has an electrical signal / lightwave signal 
conversion fimction in the one side in another field was formed and the aforementioned metal base 
was made into a gland or power potential the one circuit board which carries a transceiver circuit — 
electromagnetism ~ a cutoff function and a positive thermolysis function can be provided 
[0025] thereby - the electromagnetism between each circuit ~ while intercepting, with it being 
possible to decrease synthetic thermal resistance sharply, it becomes, and a thermal problem is also 
solved, preventing the interference between each circuit, and it is effective in contributing to the 
enhancement in packaging density If the metal thermolysis section thermally connected with this is 
prepared in the aforementioned circuit board at this time, since heat can be radiated from the 
aforementioned thermolysis section to the atmospheric air still efficiently in the heat efficiently 
conducted from the circuit board, it is effective in the thermolysis effect increasing fijrther. 
[0026] Moreover, when the aforementioned thermolysis section is electrically connected to the 
aforementioned circuit board, the thermolysis section can also play the role of electromagnetic 
shielding and is effective in the electromagnetic-shielding effect increasing further. Furthermore, the 
2nd circuit board is perpendicularly attached to the aforementioned circuit board, and if at least one 
layer of the circuit pattern formed in this 2nd circuit board is made into a gland or power potential, 
the 2nd aforementioned circuit board can also play the role of electromagnetic shielding, and it is 
effective in the electromagnetic-shielding effect increasing fiirther. 

[0027] Furthermore, in the periphery, this case can play the role of electromagnetic shielding with a 
wrap by the conductive case, and it is effective in the electromagnetic-shielding effect increasing 
fijrther. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

Fidd ~ ~ 



[Field of the Invention] It is related with the transmission-and-reception one apparatus light 
transceiver module which unified the optical transmitter with an electrical signal / lightwave signal 
conversion function, and the optical receiver with a lightwave signal / electrical signal conversion 
function. 
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Technique ^ 

[Description of the Prior Art] Drawing 5 is a perspective diagram showing the 1st conventional 
example of this kind of transmission-and-reception one apparatus light transceiver module. In 
drawing, 1 is the circuit board and the transmitting section circuit 2 and the receive-section circuit 3 
are attached on this one circuit board. The light emitting device which connected 4 to the 
aforementioned transmitting section circuit 2, and 5 are the photo detectors linked to the 
aforementioned receive-section circuit 3. 

[0003] As mentioned above, in the package gestalt to which a transmitting section circuit and a 
receive-section circuit exist on the same circuit board, a sending signal needs to be made not to 
interfere here mutually, then, between the aforementioned transmitting section circuit 2 and the 
receive-section circuits 3 - the shield plate 6 - preparing - this shield plate 6 - between each circuit 
~ electromagnetism - it intercepted and the interference of a mutual circuit was prevented Drawing 6 
is a perspective diagram showing the 2nd conventional example of this kind of transmission-and- 
reception one apparatus light transceiver module. 

[0004] In drawing, 1 is the circuit board and the transmitting section circuit 2 and the receive-section 
circuit 3 are attached on this one circuit board. The light emitting device which connected 4 to the 
aforementioned transmitting section circuit 2, and 5 are the photo detectors linked to the 
aforementioned receive-section circuit 3. the 2nd conventional example ~ setting ~ transmission and 
reception - a mutual circuit does not interfere - as between each circuit — the grand pattern 7 with 
wide width of face ~ placing - this grand pattern 7 ~ between each circuit — electromagnetism - it 
intercepted and the interference of a mutual circuit was prevented 
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Effect^ 

[Effect of the Invention] In the transmission-and-reception one apparatus light transceiver module 
which unified the optical transmitter with an electrical signal / lightwave signal conversion function, 
and the optical receiver with a lightwave signal / electrical signal conversion function according to 
this invention as explained to the detail above Since the circuit board which made the metal the base 
material was used, the optical receiving circuit which has a lightwave signal / electrical signal 
conversion function for the optical sending circuit which has an electrical signal / lightwave signal 
conversion function in the one side in another field was formed and the aforementioned metal base 
was made into a gland or power potential the one circuit board which carries a transceiver circuit — 
electromagnetism — a cutoff function and a positive thermolysis function can be provided 
[0025] thereby — the electromagnetism between each circuit — while intercepting, with it being 
possible to decrease synthetic thermal resistance sharply, it becomes, and a thermal problem is also 
solved, preventing the interference between each circuit, and it is effective in contributing to the 
enhancement in packaging density If the metal thermolysis section thermally connected with this is 
prepared in the aforementioned circuit board at this time, since heat can be radiated fi-om the 
aforementioned thermolysis section to the atmospheric air still efficiently in the heat efficiently 
conducted fi"om the circuit board, it is effective in the thermolysis effect increasing fiirther. 
[0026] Moreover, when the aforementioned thermolysis section is electrically connected to the 
aforementioned circuit board, the thermolysis section can also play the role of electromagnetic 
shielding and is effective in the electromagnetic-shielding effect increasing further. Furthermore, the 
2nd circuit board is perpendicularly attached to the aforementioned circuit board, and if at least one 
layer of the circuit pattern formed in this 2nd circuit board is made into a gland or power potential, 
the 2nd aforementioned circuit board can also play the role of electromagnetic shielding, and it is 
effective in the electromagnetic-shielding effect increasing further. 

[0027] Furthermore, in the periphery, this case can play the role of electromagnetic shielding with a 
wrap by the conductive case, and it is effective in the electromagnetic-shielding effect increasing 
further. 
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IggM^CALPROBLEM 

[Problem(s) to be Solved by the hivention] However, since it was the thermolysis which passed the 
substrate according to the conventional technique of a configuration of having mentioned above, 
when the whole equipment was miniaturized and packaging density was raised, there was a problem 
of the ability not to make it come to fall to the level at which it becomes impossible to ignore the size 
of the thermal resistance of a substrate, and a reliability can maintain the virtual junction temperature 
of a semiconductor device. 

[0006] the trouble of a more than [ this invention ] — taking an example — the electromagnetism 
between each circuit ~ a thermal problem is also solved, obtaining the configuration which decreases 
synthetic thermal resistance sharply, and preventing the interference between each circuit, while 
intercepting, and it aims at contributing to the enhancement in packaging density 
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MEANS 

[Means for Solving the Problem] the one circuit board in which this invention carries a transceiver 
circuit in order to attain the above-mentioned purpose — electromagnetism — a cutoff function and a 
positive thermolysis function are provided Namely, this invention is set to the transmission-and- 
reception one apparatus light transceiver module which unified the optical transmitter with an 
electrical signal / hghtwave signal conversion function, and the optical receiver with a lightwave 
signal / electrical signal conversion function. The circuit board which made the metal the base 
material is used, the optical receiving circuit which has a lightwave signal / electrical signal 
conversion function for the optical sending circuit which has an electrical signal / lightwave signal 
conversion function in the one side in another field is formed, and it is characterized by making the 
aforementioned metal base into a gland or power potential. 

[0008] At this time, it is good to prepare the metal thermolysis section thermally connected with this 
in the aforementioned circuit board. Moreover, it is good to connect the aforementioned thermolysis 
section to the aforementioned circuit board electrically. Furthermore, it is good to make into a gland 
or power potential at least one layer of the circuit pattern which attaches the 2nd circuit board 
perpendicularly to the aforementioned circuit board, and was formed in this 2nd circuit board. 
[0009] Furthermore, it is as good as a wrap in the periphery at a conductive case. 
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OPERATION _ ^ „ 

[Function] According to this invention of the above configuration, since the base material of the 
circuit board is a gland or power potential, it functions as an electromagnetic-shielding plate to each 
double-sided circuit. Furthermore, since the base material of the circuit board is a metal, it can raise 
the luminous efficacy of thermolysis with the high thermal conductivity as the property. 
[0011] If the metal thermolysis section thermally connected with this is prepared in the 
aforementioned circuit board at this time, heat can be radiated fi'om the aforementioned thermolysis 
section to the atmospheric air still efficiently in the heat efficiently conducted fi'om the circuit board. 
Moreover, if the aforementioned thermolysis section is electrically connected to the aforementioned 
circuit board, the thermolysis section can also play the role of electromagnetic shielding. 
[0012] Furthermore, the 2nd circuit board is perpendicularly attached to the aforementioned circuit 
board, and if at least one layer of the circuit pattern formed in this 2nd circuit board is made into a 
gland or power potenfial, the 2nd aforementioned circuit board can also play the role of 
electromagnetic shielding. Furthermore, this case can play the role of electromagnetic shielding for 
the periphery with a wrap by the conductive case. 
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EXAMPLE 

[Example] Hereafter, an example is explained according to a drawing. The perspective diagram 
showing [ 1 ] a part for the basic structured division of the 1st example of this invention, the 
perspective diagram showing [ 2 ] the appearance of this example, and the drawing 3 are A-A line 
cross sections of drawing 2 . In drawing, 11 is the circuit board which used the metal for the base 
material, and makes the metal base of this circuit board 11a gland or power potential. In this 
example, aluminum is used for the base material of the circuit board 11, and the field is worn by the 
insulating layer. And the circuit pattern is formed of the conductor layer on the insulating layer. 
Furthermore, the front face is insulated by the 2nd insulating layer except for the fraction required 
because of parts, electrical installation, and semiconductor device loading. According to circuit 
arrangement, the 2nd conductor layer and the 3rd insulating layer were further formed on the 2nd 
insulating layer. The total of the aforementioned conductor layer and an insulating layer does not add 
a limit to this invention, may be more than it or may take the laminated structure beyond it. 
[0014] In addition, although aluminum was used as a base material in this example, it may not restrict 
to this and copper, iron, or the other metal is sufficient. The transmitting section circuit with the 
electrical signal / lightwave signal conversion ftinction which formed 2 in one side of this circuit 
board 11, and 3 are the receive-section circuit with the lightwave signal / electrical signal conversion 
funcfion which while would accept and was formed in the field, the light emitting device which 
connected 4 to the aforementioned transmitting section circuit 2, and the photo detector which 
connected 5 to the aforementioned receive-section circuit 3 aforementioned circuit board 1 1 . The 
semiconductor device which uses 21 by the transmitting side, and 22 show the semiconductor device 
used by the receiving side. In addition, since drawin g 1 shows only basic structure, illustration of 
these semiconductor devices 21 and 22 has been omitted. Furthermore, about electrical parts other 
than a semiconductor device 21 and 22, to this invention, since it is not important, it has omitted from 
drawing. 

[0015] In addition, you may be this reverse although drawing 1 indicated that the transmitting section 
circuit 2 went, right-hand side and the receive-section circuit 3 went, and it became left-hand side. 12 
is the 2nd circuit board perpendicularly connected with pewters 51 and 52 to the aforementioned 
circuit board 11, and this 2nd circuit board 12 considers as two-layer structure, in order to give the 
electromagnetic-shielding effect, and makes at least one layer of the formed circuit pattern a gland or 
power potential at the same time it makes connection with an external circuit through electrical-part 
loading and the terminal 60. 

[0016] Although it connected with pewters 51 and 52 by this example between the aforementioned 
circuit board 1 1 and the 2nd circuit board 12, a connection means is not restricted to a pewter. There 
is 30 in the metal thermolysis section thermally connected with the aforementioned circuit board 11, 
and this thermolysis section 30 radiates heat to the atmospheric air in the heat which occurs by the 
integrated circuit on the circuit board 1 1, the side, i.e., this equipment posterior part, contrary to the 
aforementioned light emitting device 4 and the photo detector 5. 

[0017] 40 is the case which covered the periphery of the basic structure shown in drawing 1 , and this 
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case 40 is formed with the conductive material, an operation of the 1 st example of the above 
configuration comes out as the following That is, since the base material of the circuit board 1 1 is a 
gland or power potential, it works as an electromagnetic-shielding plate to each circuit of the 
transmitting section circuit 2 and the receive-section circuit 3 which dissociated and wired both sides. 
Furthermore, the heat which occurs with semiconductor devices 21 and 22 flows through the base 
material of a substrate 1 1 excellent in thermal conductivity, and the fraction of the many radiates heat 
from the thermolysis section 30 to the atmospheric air. 

[0018] Since the 2nd circuit board 12 makes at least one layer of the formed circuit pattern a gland or 
power potential at this time, this 2nd circuit board 12 also works as an electromagnetic-shielding 
plate to each circuit of the transmitting section circuit 2 and the receive-section circuit 3. 
Furthermore, the case 40 formed with the conductive material also works as an electromagnetic- 
shielding plate to each circuit of the transmitting section circuit 2 and the receive-section circuit 3. 
[0019] the 1st example mentioned above — the former — about 25 — mmx30mmx8mm=6000mm3 it 
was - an optical transmitting receiving module - 10mmxl0mmx40mm=4000mm3 It has 
miniaturized in capacity. Moreover, 300nun2 which became the thermal resistance of about 1/60, and 
connected the with 10mm angle and a fin height [ 10mm / four sheet ] radiation fin by this example 
compared with the equipment which was using the low-temperature baking ceramic substrate 
conventionally The temperature rise at the time of carrying two semiconductor devices of 0.5W in a 
substrate is below 10 degreeC, and had sufficient effect to the miniaturization. Moreover, the 
minimum light-receiving photographic-sensitivity fall according to the influence of the transmitting 
section about the electromagnetic-shielding effect is receiving level. - In 23dBm, it is 0.2dB or less, 
and sufficient electromagnetic-shielding effect was able to be acquired. 

[0020] Drawing 4 is a perspective diagram showing a part for the basic structured division of the 2nd 
example of this invention. The thermolysis section 31 made from aluminum connected to the upper 
part of the circuit board 1 1 thermally and electrically to the circuit board 1 1 in the 2nd example is 
formed. Since other configurations are the same as that of the 1st example, an explanation is omitted 
and a sign also uses the same thing, an operation of this example by the above configuration comes 
out as the following 

[0021] The heat which occurred in the transmitting section circuit 2 and the receive-section circuit 3 
which were formed in the both sides of the circuit board 11, respectively is emitted to the atmospheric 
air from the thermolysis section 31 made from the aluminum prepared in the upper part of the circuit 
board 11. Furthermore, in the case of this example, although the aluminum which is the base material 
of the circuit board 11 is connected to the gland of an electrical circuit and the role of electromagnetic 
shielding of the transmitting section circuit 2 and the receive-section circuit 3 is played, since the 
thermolysis section 31 is also electrically connected with the circuit board 11, the thermolysis section 
31 has also played the role of electromagnetic shielding. 
[0022] the 2nd example — setting — conventional 6000mm3 it was - capacity — 
10mmxl6rrmix30mm=4800mm3 It has miniaturized. Furthermore, in this example, the heat sinking 
plane product of the thermolysis section 31 was made widely, and ****** which excels the case 
where it is the 1st example in the thermolysis property since the connection cross secfion of the 
circuit board 1 1 and the thermolysis section 31 is large and the distance from the exoergic section 
took short was shown, and the temperature rise was below 4 degreeC. 
[0023] Moreover, it was checked that it is the same as that of the 1 st example also about the 
electromagnetic-shielding effect. 
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DESCRIPTION OF DRAW INGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing a part for the basic structured division of the 1st 
example of this invention. 

[Drawing 2] It is the perspective diagram showing the appearance of the 1 st example of this 
invention. 

[Drawing 3] It is the A-A line cross section of drawing 2 . 

[Drawing 4] It is the perspective diagram showing a part for the basic structured division of the 2nd 
example of this invention. 

[Drawing 5] It is the perspective diagram showing the 1st conventional example. 
[Drawing 6] It is the perspective diagram showing the 2nd conventional example. 
[Description of Notations] 

2 Transmitting Section Circuit 

3 Receive-Section Circuit 

4 Light Emitting Device 

5 Photo Detector 

11 Circuit Board 

12 2nd Circuit Board 

21, 22 Semiconductor device 

30 Thermolysis Section 

40 Case 

51, 52 Pewter 

60 Terminal 
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DRAWINGS 
[Drawing 1] 
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[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 
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